[Effects of isosorbide 5-mononitrate on cardiovascular function. (I). Effects on the left ventricular system].
Effects of isosorbide 5-mononitrate (5-ISMN) on cardiovascular function were compared with those of isosorbide dinitrate (ISDN), verapamil and propranolol. In anesthetized open-chest dogs, intravenous injection of 5-ISMN (1 mg/kg, 3 mg/kg) scarcely decreased cardiac contractile force (CCF) and heart rate (HR). The systolic blood pressure (SBP) fell in a dose-dependent manner, and the degree of the change was greater than that in diastolic blood pressure (DBP). Especially, left ventricular pressure (LVP) and left ventricular dp/dt (LVdp/dt) were significantly decreased, and a considerable reduction in left ventricular end-diastolic pressure (LVEDP) was also observed. Intravenous injection of verapamil (0.3 mg/kg) considerably lowered DBP. While HR, CCF, LVP and LVdp/dt were markedly decreased, LVEDP showed a moderate increase. Propranolol (0.5 mg/kg, i.v.) greatly decreased LVdp/dt together with HR and CCF. Conversely, LVEDP showed a slight increase. There was no change in SBP, DBP and LVP. The vasodilating potency of 5-ISMN was 150 times smaller than that of ISDN on the contractile response in isolated rabbit thoracic aorta. On the other hand, in terms of decrease in pulse pressure, the potency exhibited by 5-ISMN was about 4 times (intravenous administration in anesthetized dogs) or 1.5 times (oral administration in conscious dogs) smaller than that of ISDN. The present results suggest that 5-ISMN shows a high bioavailability and a potency comparable to ISDN, especially in the case of peroral administration. Taking these results together with the fact that transient left ventricular failure occurs during myocardial ischemia into consideration, it is thought that peroral 5-ISMN preparation may be useful in the therapy of angina pectoris.